Untreated sunflower oil (without antioxidants) was much more affected during long storage as well as by the thermal oxidation in 4 hours frying process. The shelf life of oil was increased both during storage and in frying process at elevated temperature by the addition of synthetic antioxidants. TBHQ (Tertiory butyl hydroquinone) BHT (Butylated hydroxyl toluene) BHA (Butylatd hydroxyl amine) and the mixture of BHA and BHT used in the present study in 0.02, 0.02, 0.02 and 0.01+0.01 amount respectively to observe the stability of refined sunflower when stored at 30 o C for 21 weeks in transparent PET bottles. The stored oils (treated and untreated) when underwent in the process of frying at the temperature of 180 o C further deterioration of oils happened. The antioxidant activities and protective effects in stabilization of sunflower oils during storage and in frying process measured in terms of POV (peroxide), FFA (free fatty acids), p-AnV (pAnisidine value), Colour Index, RI (Refractive index), and fatty acid profile. Result indicated that TBHQ exhibited stronger antioxidant activity during storage and gave maximum protection against thermal oxidation when oil subjected in the process of multiple frying for continous four hours at elevated temperature. The results were indicated the effectiveness of antioxidants in the order like TBHQ > BHT > BHA > BHA+BHT.
Introduction
The oxidative stabilities in the vegetable oils are vital for the shelf life and nutritional value of oil itself and for the food in which they are used alongwith their applicability in industrial situation. High level of unsaturation of fatty acids contained in the oils of plant origin is appreciated by nutrionists (Ascherio. 1999) but it cause severe technological problems because of their greater susceptibility of oxidation. Oxidation of fats degrades the organoleptic quality of food, So reduce its nutritional value (Johnsen. 1985) . The products developed as a result of oxidation weather it is auto or thermal participated in the aging of organism and in the aetiology of cardiovascular diseases and cancer Lipids protected against uncontrolled oxidation by the addition of antioxidants. Antioxidants have the ability to remove free radicals and reactive oxygen species that damage cellular and tissue structure (Bartosz 1978) . Antioxidants occurred naturally in plants with minute quantity. Mostly synthetic antioxidants used due to the stability of the compound. Many scientistis fortified natural antioxidants to observe the changes and compare it with the synthetic added antioxidants (Byrd. 2001) . Generally lipid oxidized products such as free radicals, peroxides, aldehydes and ketones are harmful to human health (Hereberg et al 1998) because the long term exposure to destructive chemical entities in body (free radicals) quenched or stabilized by free radicals (Park et al 2002) . So antioxidants are usually added to fats, oils and food containing fat inorder to inhibit the development of off flavours arising from the oxidation of unsaturated fatty acids. The safety of consumer health made the synthetic synthetic antioxidants more important, so many study conducted on antioxidants activity of medicinal plant and edible plants and their application to food preservatives (Tian and White 1994) . The use of natural compounds to prevent degedation during frying has been suggested by many scientists (Gorden and Kourisam 1995) . In previous year certain vitamins also used as antioxidants but heat and thermal waste the fortified antioxidants vitamin (Yanhliev 1997).
Sunflower oil more susceptible to oxidation because of higher contents of unsaturated acid i,e linoleic acid. Charley in his study mentioned that fat contained more unsaturation undergo oxidation rapidly ( Elliott 1990 (Farhoosh and Moosavi 2007) .
Present study was carried out to investigate the effect of minute quantity of antioxidants TBHQ 0.02%, BHA 0.0%, BHT 0.02% and the combination of BHT and BHA 0.01+0.01 in sunflower oil refined for its storage stability and chemical evaluation of oil after frying the potatoes in treated and untreated stored sunflower oils. The study will help to increase the awareness of consumer about the role of antioxidants and selection of right antioxidant for particular purpose of particular oil. The study would also help the local industry and manufacturers of oils and fat about the selection and quantity of antioxidants for inventory and for frying oil preparation.
Material and Methods

Material
A refined sunflower oil without addition of any antioxidantsor preservative was supplied by a local factory (Hamza Vegetable ghee andindustry pvt ltd) in transparent PET bottles. TBHQ, BHT, BHA obtained from and used as antioxidant. Potatoes were purchased from local market washed, peel cut into cubics using a machine cutter to prepare thin cubics and soaked in water until frying.
Experimental
Fortification of antioxidants
The antioxidants TBHQ 0.02%, BHT 0.02%, BHA 0.02 and the combination of two BHT + BHA 0.01%= 0.01% were incorporated in refined sunflower oils by direct addition. First the oils heated at 70 o C agitated until the entire body is in motion then start addition of antioxidants slowly with continous agitation of oils. After completing addition agitation of oil continued for next 30 minutes for uniform and homogenized fortification of antioxidants in refined sunflower oils.
Sample Preparation
Four samples of oils with different antioxidant and one without any antioxidant (control) were prepared. The samples were placed at 30 o C temperature to investigate their shelf life with or without antioxidants for 21 weeks. After each three weeks physiochemical constant of each sample ware noted to measure the stability of oils.
Physicochemical values of the oil
The physicochemical values of the oils were determined according to the AOCS 1990 method (AOCS 1990 , AOAC, 2002 ). Abbe's refractometer was used to determine the refractive index of the oil samples. The refractive index was recorded at 40 o C. "Lovibond tintometer" was used to note the colour. After each 3 weeks the samples with different antioxidants were drawn and tested for their colour to compare with the control one. The reading was calculated as formula Y+10R. Free fatty acid value were determined using alkali titration and calculated as oleic acid %age, peroxide value as meq/kg, p-anisidne value were determined according IUPAC 1987 ( IUPAC 1992 ) and absorbance of solution measured at 350nm using Hitachi spectrophotometer after each three week during storage after the fortification of antioxidants.
Frying process of 21 week old oil
Frying experiments were conducted in five individual trials of 21 week old oils contained antioxidants and a control oil samples. The intial frying temperature was set at 180ºC and sliced potatoes (7.0 x 0.2 x 0.3 cm) submerged in water were fried in the oil samples. The process of frying continued for four hours after which the oils were taken for the evaluation of physicochemical constants. The control sample was heated at the same temperature for the same time without frying any items.
Esterification of oil
The methyl ester of the oils after 15 weeks were prepared with triflouride-methanol solution (Raie et al 1980) . The methyl esters of the fatty acids so formed were purified by slicia gel TLC using hexane and diethylether (90:10) prior to gas chromatography (Muhammad et al 2009).
Gas chromatography
The fatty acid composition of oils were determined on Shimadzu GC 14 A gas chromatograph equipped with FID Akhtar, Tariq, Mahmood and Hamid 225 and capillary column (25mx0.2mm, i.d) coated with PEG. A temperature programme for the column oven was 180ºC 5 mine-3ºC/min -220ºC while the injector and detector temperature were main tained at 230ºC and 250ºC respectively. The peaks were recorded on Shimadzu C-R4A chrmatopac and identified by compiring their relative retention times with those of standards run under the same conditions (Akhtar et al 2006) .
Statistical analysis
Experiments were replicated twice on different occasions. All analysis were carried out in triplicate (n=3) for each replicate which were reported as mean ± SD and ANOVA test.
Results and Discussion
Antioxidants are compounds which slow down or hinder the oxidation rate and in the presence of these compounds the formation of free radicals also become slow in the initiation step or by interruption, the propagation of the free radical chain. In the present study antioxidant TBHQ, BHT, BHA and a mixture of BHT & BHA was added in sunflower oil to see their effect on the storage stability of the oil. The oil was also stored for 21 week without antioxidants. The sample drawn after each 3 weeks were analyzed for their physicochemical values. Frying is the most important part of cooking in the subcontinental countries so potatoes fried for four Tables I-IX. Refractive index of different samples of sunflower of sunflower oil are shown in Table I . The variation of antioxidants at different interval of time does not show any significant effect on the refractive index of oil. But the change is seen in control sample (without antioxidant) as shown in Figure 1 .
The refractive index of 21 week old 4 hours repeated fried oils showed significant change. aaaaaathe change may be due to the decomposition of the product fried in the oil BHA and BHT showed greater change and this may be due to elevated temperature of frying. Previous studies also strengthened the trend of result that antioxidants decomoposed or evaporate at elevated temperature .
The colour of oil with different antioxidants at different intervals of time are shown in Table II . The results show slightly change of colour in the sample, with out antioxidant, which indicates that addition of antioxidants maintains the colour of the oil. The change in colour of oil was particularly in the red colour in the oil out antioxidants it may be due to oxidation of some phenolic compounds present in the oil.
The Colour developed may be due to the oxidation of phenolic compound present in the oil which enhanced when the temperature elevated at 180 o C.
Formation of free fatty acids might be an important measure of rancidity of oils. FFA is formed due to hydrolysis of triglycerides and may get promoted by the reaction of oil with moisture (frega1999). Addition of antioxidant caused significant reduction in FFA of sunflower oil. Inhibitory effect of TBHQ and BHA were better than BHT. It is evident from these results that during 9 week storage at 30 C the change in FFA of the sample without antioxidant increased p-Anisidine value (AnV) play an important role in the oxidation process of edible oil and edible fats. Results of AnV measurement showed significantly increased trend throughout the storage time in control sample while slightly low consistency in increasing in treated oil samples. TBHQ treated oil showed prominent inhibitory effect on AnV and this is may be due to two para hydroxyl group which made phenol more easily to donate hydrogen atoms to active free radicals to interrupt the chain reaction of antioxidant. Previous study strengthened the same observation (Jiang 2006 and Madhavi 1995) .
The AnV reached maximum after frying the oil because frying process boost the secondary oxidation of oils/fats. The variation of antioxidant at different intervals of time did not show any significant effect on iodine value of treated oil samples with antioxidants but control sample showed continous decrease in iodine value which strengthened the possibility of oxidation process in the oil when the oil storage time accelerated.
But when the 21 weeks old oils both treated and non treated oil were subjected for frying huge change in the values in term of iodine absorption seen which was drastic in the oil without any oxidants. The result indicated that there was a chemical change occurred in the chain of fatty acids of oils which was indicated by the lowering value of iodine.
Saponification value is related to the molecular weight of the fat and therefore provides information of the mean molecular weight of the combined fatty acid. Saponification value of sunflower oil with different antioxidant at different interval of time is shown in Table VIII . The variation of antioxidants at different time intervals do not show any significant effect on this value of sunflower oil.
Like other values fried oils with and without fortification of antioxidants showed the prominent change.
The fatty acid profile of fortified samples showed no significant change in the fatty acids of 21 week old oils which reflected that antioxidant addition in the unsaturated oils control the degradation of oils at with the addition of antioxidant but the fatty acid profile of sample 5 which was without antioxidant showed changes. The decrease in the amount of linoleic acid observed with the increase the concentration of oleic acid. Although both oleic and linoleic acid are essential fatty acids and their amount in such a good ratio lower the HDL while maintaining the LDL by reducing plasma lipoprotein by directing fatty acid metabolism away from the The results of the present study conclude that all the antioxidants used in the study improved the storage stability of sunflower oil. The relative inhabition effect of antioxidants was in the following order TBHQ> BHT> BHT & BHA > BHA. 
